How to correctly evaluate the quality of image translation is an important research topic. In this paper, the effects of the hyperparameters and algorithm optimization methods of Pix2Pix model on image translation quality are studied experimentally, and the model parameters and algorithm optimization methods are determined. The average subjective score, peak signal-to-noise ratio and structural similarity of image translation effects are proposed. And other subjective and objective indicators. On the CUFS face database, the image is translated based on the Pix2Pix model and the image translation results are evaluated. Analyze the results of image translation evaluation. The optimization method of image translation algorithm chooses Adam. When the learning rate is 0.001, the subjective index of image translation averages above 4 points, PSNR reaches 14.35, SSIM reaches 0.58, L1 loss reaches 29975251 and above, and cosin is above 0.97, are better than other methods. Finally, the validity of the image quality assessment indicators in this paper is verified on the conditional generation confrontation network model.
Introduction
With the rise and development of digital image and image processing technology, the research of image quality assessment has received more and more attention, which has become a hot research topic in the field of image processing. The University of Texas at Austin has set up an image and video engineering laboratory to provide a good data platform for subjective quality evaluation; the International Telecommunication Union Telecommunication Standardization Organization has released subjective evaluation criteria; Peking University, Shanghai Jiaotong University, etc. The main and objective research of quality assessment has achieved some valuable results [1] .
Image translation quality is an important basis for image translation research. How to scientifically and reasonably evaluate image translation quality is of great significance for image translation research. Commonly used image translation quality evaluation indicators are divided into two categories, namely subjective image quality evaluation and objective image quality evaluation [2] [3] [4] .
The subjective evaluation index is based on people's observations to evaluate the quality of image translation. The subjective evaluation of experts, users and testers evaluates the quality of pictures. The disadvantage is that it is susceptible to many factors and requires the professional foundation of the observer. A large number of people involved and financial support. Objective evaluation can solve the instability of subjective evaluation. It is based on certain mathematical knowledge and data calculation. The algorithm is simple in design, takes less time and has good stability [5] [6] [7] .
Based on the above evaluation indicators, this paper is based on the Pix2Pix generation against the network to achieve image translation [8] , the subjective evaluation and objective evaluation of the quality of image translation, to provide theoretical support for image quality evaluation after image translation.
Pix2Pix Model
The experimental model is a Pix2Pix generative adversarial networks. The generator generates a generated image according to the target image to deceive the discriminator. The purpose of the discriminator is to distinguish the real image from the generated image as much as possible. The model structure is shown in Figure 1 . 
Image Quality Assessment Method
Image acquisition, compression and transmission can cause image distortion and quality degradation. How to quickly and accurately evaluate image quality is an important issue. Image quality assessment is divided into subjective evaluation indicators and objective evaluation indicators [9] .
Subjective Evaluation Index. The subjective evaluation is that the observer observes with the naked eye, with experience, and then scores. Common subjective evaluations have absolute evaluations and relative evaluations. Absolute evaluation is a process in which an observer uses his or her own professional knowledge to evaluate the image to be evaluated according to a specific performance using the original picture as a reference. Specifically, the original image and the image to be evaluated are distributed to the observer according to a certain alternating rule, and then the observer performs the scoring, and finally the score is averaged as the final evaluation value, and the evaluation criteria and the score are as shown in Table 1 .
The relative evaluation index is that there is no reference image, and the observer compares the given images to each other, thereby judging the quality and the quality, giving the evaluation score, and finally taking the average of the scores. Table 2 is a comparison between the relative evaluation criteria and the absolute evaluation criteria. 
Socre
Evaluation Standard 5 points 4 points 3 points 2 points 1 points
Can't see the quality deteriorate Can see the change in image quality but does not hinder viewing It is clear that the image quality is bad, but the viewing is slightly hindered.
Obstruction to viewing Very serious obstacle to viewing Subjective evaluation criteria generally use the Mean Opinion Score (MOS) [10] .
where, ∈ {1,2, … , } is the evaluation level of the observer, the evaluation score corresponding to the evaluation level, the number of evaluations of each of the scores, and MOS is the average score of the image translation quality evaluation.
Objective Evaluation Index. The objective evaluation is based on the difference between the pixels and structures of the two images, and the evaluation result of the image translation quality is calculated by the formula. Commonly used objective evaluation indicators are mean square error [11] , peak signal to noise ratio [12] , structural similarity [13] [14] [15] , L1 loss and cosine similarity [16] .
Mean Squared Error: Let the evaluation image be F, the reference image be R, the size of the image be recorded as M*N, and the gray value of the pixel as R(i,j), F(i,j). The mean square error refers to the expected value of the square of the difference between the estimated value and the true value of the parameter, and is used to evaluate the degree of data change. The smaller the MSE is, the closer the image to be evaluated is to the real image, and the better the image translation result is. Mean square error
Peak Signal to Noise Ratio: The peak signal-to-noise ratio is one of the most widely used methods for objective evaluation. The larger the value, the smaller the distortion. It is based on the maximum value of the error-sensitive image compared with the MSE. Peak signal to noise ratio PSNR = 10 * log 10 2 = 10 * log 10 [
where, MAX[0~255] represents the maximum gray level of the image. Structural Similarity Index: SSIM is an evaluation indicator that measures the similarity between two images. SSIM tends to cause changes in brightness and color deviation, but it preserves high frequency information (edges and details of the image). Structural similarity SSIM = (2 + 1 )(2 + 2 )
where ， represent the mean of R, F, respectively, 2 ， 2 represents the variance of R, F, is the covariance of R, F, and 1 and 2 are constants close to zero. When SSIM=1, it means that the two images are completely consistent; when the value of SSIM is gradually decreased, it means that the result of image translation is not very satisfactory.
L1 Loss: The L1 loss function minimizes the sum of the absolute differences of the target value R(i,j) and the estimated value F(i,j), and can maintain the brightness and color unchanged. L1 loss
Cosine Similarity: The angle of cosine between the two vectors is used to represent the similarity between them. The larger the value, the larger the angle, the farther the two points are, and the smaller the similarity. Cosine similarity
Experiment and Result Analysis
The computer is configured as Intel(R) Core(TM) i5-4590 CPU@ 3.30GHz, memory 64G, Windows 10 operating system. Translation experiments were performed on images based on TensorFlow 1.10.0 framework and python 3.6.5.
Experiment 1
The CUHK database was selected, and the pix2pix model was used to set the convolution kernel to 3×3, the average pool to 2×2, the step size to 2, and the activation function to ReLU to subjectively evaluate the translation results. Using the absolute evaluation index MOS, considering the influence of external factors such as different ages, myopia, and different illumination environments on the evaluation results, 60 different professional background members were selected to evaluate the translation results. For the pix2pix model, the algorithm optimization methods are Adagrad, RMSProp, Adam, and the image translation results of the experimental iterations are evaluated 200 times. After the algorithm optimization method is determined, the learning rates are set to 0.0001, 0.001, 0.01, respectively. The translation results are evaluated and the results are shown in Table 3 -4. It can be seen from Table 3 -4 that the optimization algorithm selects Adam and the learning rate is 0.001, and the image translation effect is the best.
In order to objectively evaluate the image translation quality, the results of image translation under the above experimental conditions were evaluated by using PSNR, SSIM, L1 loss and cosin. The evaluation results are shown in Table 5 -6. From the objective evaluation of Table 5 -6, it is known that the optimization method selects Adam, the learning rate is 0.001, the indicators are optimal, and the image translation effect is the best, which is consistent with the subjective evaluation method.
Experiment 2
A comparative study of conditional generative adversarial networks and Pix2Pix image translation quality assessment.
The above-mentioned subjective and objective evaluation index evaluation conditions are used to generate the image translation results of the anti-network, and compared with the research results of the literature [8] , the feasibility of the method is verified. It can be seen from Table 7 that the accuracy index of the image translation result is 66% using objective indicators, and the results of image translation are well evaluated from the aspects of distortion, color, and brightness. Comparing the evaluation results of the two algorithms, it can be seen that the use of subjective and objective indicators to evaluate the translated image results is effective, and provides standard and technical support for better evaluation and implementation of image translation technology.
Summary
Aiming at the problem of image translation quality evaluation, this paper studies the influence of Pix2Pix model's hyperparameters and algorithm optimization methods on image translation quality, and proposes the main and objective indicators for evaluating image translation quality. The image translation algorithm was studied experimentally and the image translation results were evaluated. Finally, the paper image translation method is compared with the condition generation against the network translation quality, and the validity of the evaluation index is verified. The research results provide theoretical support for image translation quality assessment and technology realization.
